Shimizu1) in our clinic has studied, by Sawasaki's paper-chromato graphic method,2) the state of occurrence of free amino acids in the gastric juice mainly before operation of surgical patients with gastric or duodenal ulcer and gastric carcinoma. In the work to be reported here, the free amino acids of the gastric juice were collected, by means of ion-exchange resin recommended by Partridge3)4) and others, with 14 surgical cases of non-gastric diseases, 31 cases of gastric and/or duodenal ulcer, and 68 cases of gastric carcinoma, and examined by a paper-chromatographic method. With gastrectomized cases (29 cases of gastric and/or duodenal ulcer and 43 cases of gastric carcinoma), the free amino acids in the gastric juice before and after operation were compared. More detailed report will be published elsewhere.
EXPERIMENTAL Test Material
An amount (20 to 30 cc.) of gastric juice was obtained by suction from each patient while hungry early in the morning, filtered through filter paper, and passed through a layer of resin (Amberlite IR-120 of the type H ; diameter : 1 cm., height : 50 cm.) at a rate of 1 to 2 cc. per minute. After the layer was washed with distilled water, about 50 cc. of 2 N am monia water was passed through the layer at a rate of 1 to 2 cc. per minute. The eluate thus obtained was condensed under reduced pressure, and dried in a vacuum desiccator to a sloid, and kept as the material for the present experiments. 
Results
A. Free amino acids in the gastric juice before operation 1) Surgical cases with non-gastric diseases. The results from 14 surgical cases with non-gastric diseases are given in Table I . It will be seen that leucine, alanine, serine and glycine, and glutamic acid occurred in all cases ; aspartic acid and histidine, in 12 to 13 cases (85.7-92.9%) ; and arginine, lysine, cysteine, and phenyl-alanine, in 3 to 6 cases (21.4-42.9%) No other amino acids were recognized. The color intensity of the amino acids was of the order of positive (+).
2) Cases of gastric andlor duodenal ulcer. The results obtained before operation with 31 cases (14 gastric, 14 duodenal, 3 gastric and duodenal cases) are shown in Table I . It will be noticed that tyrosine, which was not found in the cases of non-gastric diseases, occurred in 16 cases (51 .6%), 12 amino acids appearing in all. Leucine, valine, glutamic acid , phenyl alanine, and arginine were strongly positive (4) , though in only one case.
Relation with the free hydrochloric acid in the gastric juice : A total of 29 ulcer cases were classified into three groups according to the degree of the acidity of the gastric juice : group 1 (anacidity and hypoacidity, 0-19 degree) ; group 2 (normal acidity ; 20-40 degree) ; and group 3 (hyperacidity ; 41 degree or higher) ; and the stage of occurrence of amino acids in each group was compared, with the results as summarized in Table II . There were seen no large differences in the rate of occur rence of amino acids among the groups, except for aspartic acid , phenyl alanine, and arginine, which showed a little higher rate in groups 2 and 3 .
Relation with pyloric obstruction : When 31 ulcer cases were divided into two groups, a group with pyrolic obstruction (9 cases) and a group without the obstruction (22 cases), no significant differences in the state of occurrence of amino acids were seen as a whole between the two groups, though some individual amino acids showed more or less differences.
3) Cases of gastric carcinoma. The state of occurrence of free amino acids in the gastric juice of 68 cases of gastric carcinoma (15 total gastrec tomy, 43 subtotal gastrectomy, and 10 gastrectomy-impossible cases) is shown in Table I . It will be seen that, in addition to the amino acids occurring in the gastric ulcer cases, proline, threonine, and a peptide newly appeared in 17 to 33 cases (25.0-48.5%), 14 amino acids and a peptide being found in all. Furthermore, the rate of occurrence tended to increase ; thus, leucine, valine, alanine, serine and glycine , and glutamic acid were strongly positive in 19 to 51 cases (27.9-75.0%).
Relation with the acidity of the gastric juice : When 67 cases were divided into two groups, a group showing a total acidity lower than 19 (38 cases) and a group showing a total acidity higher than 20 (29 cases), no cases. + Larger than 10 cm. in diameter, 9 cases.
significant differences in the state of occurrence of amino acids were noticed between the two groups. Relation with histologic findings : Between two groups of gastric carcinoma (57 cases), a group of carcinoma adenomatosum (29 cases) and a group of carcinoma solidum (28 cases), there were no noticeable dif ferences in the state of occurrence of free amino acids in the gastric juice before operation.
Relation with the size of tumors : When 58 cases of gastric carcinoma (43 subtotal gastrectomy, 15 total gastrectomy cases) were classified into 3 groups according to the size of tumors (smaller than 5 cm. in diameter : 6 cases ; 5-9 cm.: 43 cases ; larger than 10 cm.: 9 cases), it was found as shown in Table III 
SUMMARY
The free amino acids in the gastric juice of patients with gastric and/or duodenal ulcer and gastric carcinoma were collected by means of ion exchange resin and examined by a paper-chromatographic method.
1. In the gastric juice of healthy stomachs occurred 11 free amino acids. The degree of occurrence, however, was of the order of moderate positiveness (+).
2. The gastric juice in cases of gastric and/or duodenal ulcer showed a slight tendency to increase in the number of occurring amino acids, but the degree of strong positiveness (++) occurred in only 1 case. The rate of occurrence after gastrectomy was nearly the same as before operation, but strong positiveness disappeared after gastrectomy.
3. In the gastric juice of gastric carcinoma cases, proline, threonine, and a peptide newly appeared in addition to the amino acids seen in ulcer cases ; the degree of occurrence of leucine, valine, alanine, serine and glycine, and glutamic acid was remarkably high. The free amino acids in the remaining stomach after gastrectomy showed, in comparison with those before operation, a pronounced depression in the degree of occur rence ; and their state of occurrence became similar to that seen in ulcer cases before operation.
